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must be determined by the number of elementary positive
charges carried by the nucleus itself, which, in its turn,
can be directly calculated from the study of the scattering
angles of a-particles that have been deflected by the nu-
cleus. It was thus found that the atoms of the various ele-
ments differ among themselves in the number of electrons
revolving around their nuclei. The atom of hydrogen has
one electron, that of helium two, and so on up to the
heaviest known element, uranium, the atoms of which con-
tain ninety-two electrons each.

This numerical characteristic is generally known as the
atomic number of the element in question, and it coin-
cides with its positional number in the sequence in which
the elements had already been arranged according to their
chemical properties.* We see then that all the physical and
chemical properties of any given element can be charac-
terized simply by one number giving the positive charge
of its atomic nucleus or, what is the same thing., the normal
number of its atomic electrons.

ISOTOPES

But more recent research, due mostly to the British
physicist F. W. Aston, has indicated that, although the
charge of the atomic nucleus is well defined for any given
chemical element, its mass may be different in different
cases. It was shown, for example, that ordinary chlorine is
actually a mixture of two kinds of atoms., each with the
same number of electrons but with different nuclear masses.
Three-quarters of the mixture consists of chlorine atoms
with the mass 35 (relative to hydrogen), and one-quarter
consists of those with the mass 37. The average atomic

* See Figure 12 below, pp. 46-47.